] Introduction
Although the majority of the economists do not consider the influence of inflation on economic growth in the long run, several studies have found a negative and significant relationship between output growth and inflation. ' Thus, even if the best contribution of the monetary policy for economic improvement is the search for price stability the performance of the monetary policy is an important variable for analyzing economic growth. This idea is well represented by the words of the president of the Federal Reserve Bank of St. Louis "(• • •) low and stable inflation has turned out to be perfectly compatible with relatively strong growth in output and low unemployment" (MELZER, 1997, p. 5) .
A public opinion in favor of the performance of the central bank (CB) in the conduction of monetary policy (to reach a low and stable inflation) implies a high credibility for the policymaker. The public gives high credibility to the central banker if it understands that there is a minimal chance for the occurrence of dynamic-inconsistency problem in the conduction of the policy "Moreover, high credibility allows the monetary authorities to make a more accurate judgment of the economy's ca-pacity to produce goods and services and to generate employment without automatically sparking new inflation fears" (PERKIER and AMANO, 2000, p. 12) .
Following Kydland and Prescott's (1977) and Barro and Gordon's (1983) contributions over rules versus discretion dichotomy, several studies were developed in search of the optimal monetary policy Under this perspective, the central bank independence proposal (CBI) initiated with Rogoff (1985) gained a great deal of prominence in a political and in an academic level from the end of the eighties to the beginning of the nineties. The main idea is that, in this way the political pressures that force the monetary authority to stray from its natural function (the price stability) would be attenuated. Thus, the monetary authority cotild focus its attention on the control of inflation and on bringing credibility to the economy.
The recent interpretation of monetary policy conduction supposes that a high and volatile inflation has adverse implications for the economic growth. The core of the idea is that a high inflation erodes the value of incomes and savings and leads to high nominal interest rates. The inflation volatility raises costs because it increases the uncertainty of future relative prices and of price level implying a higher risk premium in domestic and foreign markets. The consequence of high interest rates is an inflow of short-term risk capital, which has a range of direct and indirect adverse effects. Furthermore, unforeseen inflation reduces the longterm growth potential of the economy due to savers not being able to safeguard the purchasing power of their incomes and savings.
Therefore, there are two main theoretical arguments that sustain the idea that the CBI increases saving and further economic growth: (i) the behavior of an independent CB is more prognosticated because it is less inclined to political pressure, and thus, it contributes to improve the econornical stability and the planning capacity of the private agents; and (ii) an ICB decreases the costs for the society because it reduces the volatile inflation implying a lower uncertainty of the inflationary behavior.
The aim of this paper is to appraise the consequences from CBI on economic growth. Besides this introduction, the article is structured in the following way: secdon 2 analyzes the theoretical relation between credibility and economic growth based on Barro-Gordon's perspectives; section 3 examines the empirical evidences for: investment-growth, CBIinvestment, and CBI-growth; and section 4 concludes the paper.
Monetary credibility and output
This section appends an analysis of saving onto a Barro-Gordon style model. Furthermore, the model is along with the lines of Backus and Driffill (1985) where there are two types of CBs. However, in this paper there does not appear to be any uncertainty about the type of CB one faces. The key assumption is that consumption is an increasing function of inflation expectations. In this sense, the advantages of a high credibility as a result of the conduction of monetary policy for economic improvement can be understood in the following way. Consider that the CB adopts the strategy of an inflation target (zero for convenience) and that the reaction of the public for the determination of wages (W) depends on inflation expectations (n"),
Moreover, the output (Y) is assumed to be elastic to deviation of the observed inflation in relation to the expected inflation (b). In other words, the acceleration principle of the Phillips Curve is valid. Hence,
The conventional view concerning credibility indicates that the main problem in the conduction of monetary policy is the existence of an inflation bias (the temptation of the policymaker to search for a level of unemployment lower than that defined by NAIRU).^ In this sense, the CB utility function can be written as an expectation-augmented Phillips curve,
If 71 = 0 =^ kin) = 0 and ifn^O=^ kin) ^ k.
Where k represents the cost of the loss of credibility by the CB (fe > 0).
In addition, it assumes two types of CB behavior:
• strong (ICB) -target is inflation -thus k > tf; and • weak -target is unemployment -thus k< a^.
Since the public knows that the increase of inflation is insufficient to maintain the unemployment under the level defined by NAIRU (L/^), the public is adverse to high inflation and low unemployment iU<UJ. Therefore, the utility function for the public (Up) is
The consequences for the economy from utility functions can be tinderstood as a game made in one shot with full information. In this situation, the CB has a dominant strategy 7t =0,if A:>a' (ICB);and K=a,i{k<a^ (weakCB).
Given the dominant strategy of the CB, the public's utility is maximized when Hence, the Nash equilibrium is JTI =TC^ =0(ICB);and n = Tt ^ =a (weak CB).
Substituting the CB's Nash equilibrium in utilities functions, the following solutions for ICB and weak CBs are found:
and
Therefore, an ICB implies an outcome that has a Pareto superior to that of a weak CB. In other words, the credibility derived from CBI is capable of maintaining a low and stable rate of inflation, and thtis, a higher level of utility for the public and for the CB is reached.
The consequence of a gain in credibility due to CBI is not limited to inflation; another outcome is the improvement of the expectations of the economic agents. This observation matters becattse expectations affect the agents' decisions. If the public believes that the fiandamentals of the economy are strong, there is the possibility of increasing the level of activity due to an improvement in the planning capacity of the private sector. On the other hand, if the public does not believe in the fundamentals of the economy the public's conservative position can decrease the economic activity due to an increase in the risk in making new investments.
The relationship between credibility and output is a result of the observation that inflation increases the level of uncertainty. The literattire concerning credibility highlights the argument that the presence of an ICB is capable of assuring a low variation in prices,^ and thus, it increases the planning capacity of the actors. Therefore, there is an incendve for increasing saving that implies an increase in investment, and thus, in the output (see Scheme 1). Since credibility is necessary for the public to make its decision, it is a factor that must be considered when analyzing the distribution of the income between consumption and saving. The observation above implies a different interpretation of the variables presented in traditional analysis concerning economic growth. In the models derived from Solow and endogenous growth models, technological progress, expenditures for education, and the saving rate are the main variables. This analysis is focused on the saving rate. It is true that loans from the international financial market are a source of resources for increasing technology, education, health, etc. However, loans imply payment of interest that can contribute to an increase in debt. In general, the increase in debt implies fragility in the fundamentals of the economy (especially emergent economies) inducing a fall in investment from other countries. Thus, the loans (foreign saving) cannot be considered as an adequate tool for all economies. In this sense, the necessity of an increase in the domestic saving rate is a necessary condition to attenuate recessions.
The question that emerges is -how to build a framework capable of increasing the saving? The answer for this can be found by considering saving as an endogenous fijnction of the credibility. The following theorem shows that the level of consumption (Q, in the case of a weak CB (WCB -low credibility), is higher than in the case of an ICB (high credibility). Thus, the case of CBI implies a higher level of saving (S). Figure 1 shows how the credibility (denoted by IGB and weak CB) has an influence on the decision between consumption and saving by the actors. The level of consumption for the CBI case is illustrated by line C, (-g. Observe that this line does not have an inclination becatise in this case Tf=Q, and thus, all the consumption corresponds to a 7^. Then, the saving in this case is also constant at level Sj^s. On the other hand, for the weak CB case, the level of consumption is given byline C^^^^. Contrary to the previous case, this line has a positive inclination and does not start at the same level of CBI case, because n''=a>0. Therefore, the saving in the CBI case is potentially higher than weak CB case. c,s
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Figure I
Following the idea presented in the Solow model, in the short run, an increase of saving stimulates the investment thus starting an economic growth until a new steady-state equilibrium is reached with an increase in capital and output. Therefore, any strategy that increases CBI, and thus credibility, can be a good way to restore the activity in economies (especially emergent countries) that have problems concerning recession and insufficient saving.
Empirical evidence
The argument that the central bank is responsible for economic growth is not stranger to policymaker debates concerning monetary policy objectives. The core idea is that an ICB can improve the monetary credibility. and thus, this improvement implies more investment and output. One example is the recent declaration of Gary H. Stem (2000, p. 2) ~ President of Federal Reserve Bank, of Minneapolis -" The ultimate objective of monetary policy is to help the economy achieve maximum sustainable economic growth and rising living standards".
It is important to highlight that the idea of central banks sustaining economic growth is not contradictory with the search for price stability. In fact, some authors, like McDonough (1997) , believe that the price stability helps to promote sustainable economic growth. The main argument is based on the fact that inflation represents a cost for society. In this sense, the adoption of CBI would solve two problems: i) Attenuate the uncertainty about the outcome of business decisions and profitability; and ii) Inhibit the incentives to engage with nonproductive activities.
The first point is associated with the argument that an ICB implies economic stability. In other words, a monetary policy constrained by low price levels over the long term puts limits on inflation expectations. The essence of the second point can be understood as the transfer of resources firom the productive sector to a nonproductive activity (financial sector) in economies with high inflation. In the words of the President of the Federal Reserve Bank of New York -"the costs of overinvestment in the financial sector, like the costs of all inflation-induced nonproductive activities -such as tax code dodges -decrease the resource base available to the economy for growth. A move to price stability would give these economies the necessary incentives to shift resources back to productive uses" (McDONOUGH, 1997, p.2) .
In agreement with the arguments above, it is expected that a higher CBI would imply more investment and so, economic growth. With the objective of verifying the validity of this proposition, an analysis is made about the relationship between CBI index (CUKIERMAN, WEBB and NE-YAPTI, 1992)" and real investment, and CBI index and average real GDP/ Capita growth (data from Perm Worid Table 5 .6.a) in 69 countries^ during the '70s and '80s. Prior to this analysis, the relationship between investment and economic growth is analyzed using the same data and period mentioned above.
Although the theoretical argument that investment is an important key in the promotion of economic growth is well known, the analysis of the relationship between investment and economic growth is relevant to test the validity of the argument in the previous section. If the eviderice denotes a lack of effect (or negative effect) due to investment on economic growth, the previous framework is not valid. Then, there should be no motive for expecting that a higher CBI could improve investment and so, economic growth. Figure 2 suggests that there is a positive relationship (see correlation in Table 1 ) between investment and economic growth for all cases (developing or industrial countries) and for both periods (1972-79 and 1980-89) . The statistics in Table 1 confirm the idea that investment causes economic growth. The results denote that influence of the real investment on economic growth is positive and significant at a 99% level. Furthermore, the average of the R-squared denotes that investment explains 22% of the economic growth variation. Investment and Growth (1972-79) Investment and Growth (1980-89) Notes: "Significant at the 5 percent level; and "significant at the 1 percent level.
All Countries
In spite of the results found about the relationship between investment and economic growth, figures 3a and 3b show the weak negative correlation between GBI and investment for the two decades analyzed. The same result is also verified for CBI and GDP/Capita growth (see Table  2 ). Contrarily to the theoretical perspective, the correlations suggest a CBI opposite effect on investment and economic growth. In other words, according to the figures, CBI would be associated with less investment and economic growth. With the objecdve of analyzing if the results of the correlations are consistent, the relationship between CBI index and investment, and CBI index and average Real GDP/Capita growth were regressed (OLS method). In accordance with Table 2 there are no meaningful evidences that the presence of CBI implies higher investment or Real GDP/Capita growth. The analysis of the relationship between CBI and investment denotes that in both developing and industrial countries the CBI effect on investment is not significant. Therefore this result is in disagreement with some authors like Cukierman et al. (1993) that foiand evidence that in developing countries a higher CBI is associated with higher levels of investment. Notes: 'Significant at the 10 percent level, "significant at the 5 percent level, and ""significant at the 1 percent level.
The results of the regressions for CBI and economic growth denote that a higher CBI does not imply economic growth. In spite of this result, contrarily to the relationship between CBI and investment, the CBI effect on economic growth cannot be neglected completely. Some cases (all and developing countries in the '70s, and industrial countries in the '80s) denote that the CBI negative effect on economic growth is statistically significant. Although this observation is true, R-squared for all cases (except for industrial countries in the '80s) denotes that the estimated effect is insignificant.
The above-mentioned result, the one about CBI not contributing to economic growth, is in accordance with the literature. Grilli, Masciandaro and Tabellini (1992) observed that CBI is associated with a lower output growth, but the estimated eifect is generally insignificant. The same result is presented in de Haan and Sturm (1992) and Alesina and Summers (1993) . Fuhrer (1997) using Alesina-Summers and OECD samples found that the only significant correlations developed in the specifications examined suggest a negative correlation between CBI and real growth. AkJiand (1998), based on Levine-Renelt robustness test, examined the robustness of the empirical relationship between growth and various proxies for CBI and verified that growth is not robustly correlated with CBI. De Haan and Kooi (2000) conclude that there is no robust relationship between CBI and economic growth in their sample of developing countries.
Final considerations
Based on the conventional view that inflation damages economic growth,^ and following that a stable macroeconomic environment fi-om a higher CBI could improve investment and thus economic growth, a simple theoretical model based on Barro-Gordon and Solow's ideas was made. According to this perspective it is expected that an ICB would be an important vehicle in the promotion of economic growth, especially in developing economies, due to a reduction in the inflation volatility. The theoretical base for this view is the neutrality of money i.e., it will have no effects on real economic activity in the long run. However, Kirshner (2001) highliglits that some economists have argued that monetary events can affect relative prices and thus real economic activity.
In spite of the theoretical proposition showing an internal consistence, the result is not confirmed when an empirical analysis is made. The evidences denote that CBI is not capable of promoting investment, and in <> See Fischer (1993). some circumstances it is possible that GBI can even reduce the economic growth. This result is consonant with the observation made by Gräbel (2000) that independent central banks have the ability to carry out painilil deflationary programs. Another view that is favorable to this perspective is presented by Ball (1997) . According to his view, disinflation policies can raise the natural rate of unemployment through adding permanent real costs to reducing inflation.
One point that cannot be neglected is that since measures of CBI pay special attention to the inflationary bias, a relationship is assured between CBI and inflation. In other words, if a Central Bank is strongly (weakly) contrary to inflationary bias, this central bank is seen to have a high Oow) independence, and thtis, a negative correlation between CBI and inflation is found. Therefore, an endogenous feature is observed in the indices. When the economy presents a low inflation level, there is a tendency for indices to reveal a high level of independence. If the inflation is high, the same indices exhibit a low degree of independence. Hence, it is an economy inflation level that determines the degree of independence and not the opposite (de MENDONÇA, 2001 ). Based on an econometric analysis, Posen (1993) offered evidence of supporting this result.
The endogeneity of the CBI indices suggests that the result of a low level of inflation can be caused by restrictive monetary policy and thus, a high interest rate that may have detrimental effects on the level of investment, and hence on economic growth. As pointed out by de Haan and Sturm (1992), countries with a low level of inflation have high ex post interest rates. Under this perspective, at least in the short run, a monetary policy designed to disinflate an economy must imply costs to the society. In an attempt to minimize social costs. Hau and Mankiw (1994) argue that the establishment of goals for the growth of output instead of inflation can bring larger benefits to the economy.
The analysis presented in this paper reveals that the standard interpretation that CBI is a synonym for credibility and that it is a "free lunch" needs to be revised. The main point is that CBI is not an efficient variable to improve credibility. As pointed out by Gräbel (2000, p.l 1):
In assuming the exogeneity of policy credibility, new classical theorists deny the significance of factors that are endogenous to all societies that significantly influence the likelihood of a policy's success and, hence, its credibility.
To sum up, credibility is not a variable that can be imposed by one agent; in fact, credibility is endogenous to the public's perception concerning the accountability and transparency of the policymaker in the conduction of economic policy.
